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1
METHOD FOR CONTROLLING A MOTOR
VEHICLE BRAKE SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to German Patent Appli-
cation No. 10 2010 041 853.6, file Oct. 1, 2010 and PCT/
EP2011/066196, filed Sep. 19, 2011.

FIELD OF THE INVENTION

The invention relates to a method of controlling a motor
vehicle brake system.

BACKGROUND OF THE INVENTION

Regenerative brake systems in motor vehicles make it pos-
sible for at least a portion of the energy applied during braking
to be stored in the vehicle and re-used for driving the vehicle.
As a result, the energy consumption of the vehicle overall can
be lowered and the operation can therefore be made more
economical. Motor vehicles with a regenerative brake system
generally have different types of brake actuators for this pur-
pose.

In this context, hydraulic friction brakes such as are known
from conventional motor vehicles and an electrically regen-
erative brake are generally used. The brake pressure for the
friction brakes is applied via a brake pressure generating
means or via the brake pedal movement as in conventional
friction brakes. The electrically regenerative brake is gener-
ally embodied as an electric machine/machines actuated in
the generator mode and via which at least a portion of the
entire braking power is applied. The acquired electrical
energy is fed into or back to a storage medium such as, for
example, an on-board battery and re-used for driving the
motor vehicle, wherein either suitable actuation of the electric
machine/machines or a number of at least one separate elec-
tric motors is used.

Conventional brake systems which exclusively have fric-
tion brakes decelerate the vehicle depending on the position
of'the brake pedal and the pressure of a braking means is built
up with or without auxiliary energy, which braking means is
taken up by the friction brake or brakes which subsequently
apply a corresponding braking torque to the wheels. The
pedal position therefore corresponds to the braking behavior
of the motor vehicle. Exceptions may occur in the case of
interventions by electronic safety systems such as the electri-
cal stability program (ESP), which can comprise devices for
automatically building up pressure irrespective of the brake
pedal position.

This clear relationship between the pedal position and the
braking behavior is not provided without further measures in
the case of the drag torque which is applied by a generator.
WO 2004/101308 A1 discloses a brake system and a method
for closed-loop controlling a brake system of a motor vehicle
which has an electrically regenerative brake, in particular a
generator and a number of hydraulic friction brakes driven by
at least one brake pressure generating means via a braking
medium, the overall deceleration of which is made up of
deceleration portions of the friction brakes and of the electri-
cally regenerative brake. In order to achieve the highest pos-
sible level of braking comfort and a pleasant braking sensa-
tion, braking medium is diverted into a low-pressure
accumulator in the case of braking with the electrically regen-
erative brake.
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Furthermore in the case of constant generator power, the
torque which is taken up by a generator decreases signifi-
cantly as the speed increases, wherein energy recovery is no
longer possible below a limiting speed of approximately 15
km/h. DE 10 2004 044 599 A1 describes a method for per-
forming closed-loop control of a brake system of a motor
vehicle which has an electrically regenerative brake, in par-
ticular a generator, and a number of hydraulic friction brake
driven by a brake pressure generating means via a braking
medium. In the case of a decrease in the braking torque of the
electrically regenerative brake which occurs, in particular,
when a minimum speed is undershot, the desired overall
deceleration is at least partially maintained in that an addi-
tional build of a brake pressure for the friction brakes takes
place with a further auxiliary-force-assisted brake pressure
generating means, for example an electric hydraulic pump.

WO02006/076999 A1 discloses a method for controlling a
brake system of a motor vehicle which has an electric gen-
erator and a number of friction brakes which are assigned to
axles of the motor vehicle, and the overall deceleration of
which is composed of deceleration components of the electric
generator and of the friction brakes. The ratio of the setpoint
deceleration components of a number of brakes with respect
to one another is changed by means of a control device in that
a correction value for a number of the brakes is determined
from the ratio of the actual deceleration to the setpoint decel-
eration, which correction value is applied to the setpoint
deceleration of these brakes. This method compensates, for
example, for ageing of the friction brakes.

Ifa brake process is started in the case of a vehicle speed of
100 km/h, only a small regenerative braking deceleration is
available. If the ratio between the regenerative braking torque
and the braking torque generated by friction brakes is con-
stant over the entire braking process, this restricts the recov-
ered electrical energy, i.e. the efficiency level of the energy
recovery, also referred to as recuperation, is low. In the case of
an electro-hydraulic regenerative brake system, the activation
of' the brake pedal and the pressure build up are energetically
separated and therefore the braking force distribution
between the generator and the friction brakes is adapted con-
tinuously, wherein the hydraulically built-up friction braking
torque is therefore reduced. If a conventional brake system is
used, a simple reduction of pressure at the friction brakes is,
however, not readily possible.

The object of the present invention is therefore to increase
the efficiency level of the recuperation when using conven-
tional friction brakes. The efficiency level of the recuperation
is given by the ratio of recovered electrical energy and the
total kinetic energy of the vehicle converted during the brak-
ing process.

This object is achieved by means of the method according
to this invention.

INTRODUCTORY DESCRIPTION OF THE
INVENTION

A method is therefore made available in which open- or
closed-loop control of a motor vehicle brake system is carried
out having friction brakes on the wheels of at least one axle,
wherein the brake pressure generating means for the wheels
of at least one axle are in a direct operative connection to the
brake pedal, and at least one electrical machine is in an
operative connection to at least one axle which can be used by
applying an electrically regenerative braking torque for con-
verting kinetic energy into electrical energy, in which in order
to raise the efficiency level of the recuperation, the regenera-
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tive deceleration is increased even in the case of an unchanged
brake pedal position and/or brake pedal force.

The term brake pressure generating means is understood to
mean, for example, a tandem master brake cylinder or a
single-circuit master brake cylinder. The term operative con-
nection is understood to mean a direct mechanical or hydrau-
lic connection via which the entire energy required for the
generated effect is applied.

The invention is based on the idea that an electrically
regenerative braking torque which is as large as possible is
always to be applied in order to recover the largest possible
portion of kinetic energy in the form of electrical energy. If
the generator can make available increased regenerative
deceleration with respect to the start of the braking process,
this increase is to take place even in the case of an unchanged
brake pedal position or brake pedal force. As a result, even
more electrical energy is available for subsequent accelera-
tion processes and the range of the electrical drive is
increased.

It is advantageous if as the speed decreases a greater regen-
erative deceleration is requested, wherein the deceleration
which is built up by friction brakes is correspondingly
reduced. Generators with a constant power can make avail-
able greater deceleration at medium speeds than at high
speeds. If the hydraulic brake system permits a stepless
reduction in pressure, the efficiency level of the recuperation
can be optimized even in the case of constant deceleration.

A decrease in the vehicle’s own deceleration is expediently
at least compensated by increasing the regenerative decelera-
tion. Compensating the reduced vehicle’s own deceleration
does not reduce the braking comfort for the driver since when
there is a fixed brake pedal position the deceleration also
remains constant. At high speeds, the intrinsic deceleration is
dominated by the wind resistance which increases quadrati-
cally with the speed. If a braking process is therefore started
ata high speed, the deceleration decreases quickly during the
braking process, which can be used for building up additional
electrically regenerative deceleration. As a result, the range of
the electrical drive increases.

In order to raise the efficiency level of the recuperation, the
regenerative deceleration is also preferably increased beyond
the amount corresponding to the brake pedal position or brake
pedal force. If this takes place, in particular, in the case of a
constant friction braking torque, the recovered electrical
energy can be maximized even when conventional hydraulic
friction brakes are used.

The additionally requested deceleration is particularly
preferably selected as a function of the speed at the start of the
braking process. At high speeds, a generator with constant
power can apply a particularly small amount of electrically
regenerative deceleration, for which reason optimizations
during the braking process permit the efficiency level to be
raised significantly.

The additionally requested deceleration is particularly
preferably adapted continuously or quasi-continuously dur-
ing the braking process. As a result, the maximum applied
deceleration by the generator at the respective speed can be
used in an optimum way during the entire braking process.
Quasi-continuous adaptation means here that changed decel-
eration is requested in time periods which are brief compared
to the duration of the braking process.

The additionally requested deceleration is most particu-
larly preferably selected in proportion to the change in speed
since the start of the braking process. In the case of strong
braking operations, the additional deceleration therefore
increases more quickly than in the case of weak braking
operations, as a result of which overall a continuous effi-
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ciency level of the recuperation can be achieved virtually
independently of the deceleration requested by the driver.

In particular, the proportionality constant is approximately
0.05 g to approximately 0.2 g per 100 km/h. The driver does
not find the corresponding additional deceleration unpleas-
ant.

Itis particularly advantageous if the additionally requested
deceleration is selected as a function of the deceleration at the
start of the braking process. Since the driver perceives
changes relatively, a relatively strong increase can take place
even in the case of a relatively strong initial deceleration.

In an alternative particularly preferred embodiment of the
invention, the additionally requested declaration is selected
as a function of the duration of the braking process.

Itis expedient if the stability of the driving state is checked,
in particular by evaluating wheel speed information and/or
the information from acceleration and/or yaw rate sensors.
When a stable driving state is present, the braking torque at
the axle or axles in an operative connection with an electric
machine is open-loop or closed-loop controlled in such a way
that said braking torque is greater than the braking torque
present at the axle or axles braked only with friction brakes, in
particular the entire deceleration is applied by an electrically
regenerative braking torque. As a criterion for a stable driving
state itis particularly preferably possible to check whether the
slip at the rear axle exceeds a predefined limiting value. A
generator on the rear axle can then also apply the entire
braking deceleration in the case of braking operations which
are uncritical in terms of driving stability, as a result of which
a particularly high level of energy recovery is possible.

It is particularly expedient if when a stable driving state is
present, the braking torque at a regeneratively braked rear
axle is set up to 15% higher than corresponds to the fraction
of the braking torque at the front axle which is to be applied
according to an ideal braking force distribution. The ideal
braking force distribution specifies the ratio of the front wheel
braking torque to the rear wheel braking torque at which the
frictional engagement between the tires and the carriageway
is utilized to an optimum extent. Such limitation prevents
over-braking of the rear axle by the generator from putting the
driving stability at risk.

The invention also relates to a motor vehicle brake system
comprising friction brakes at the wheels of at least one axle,
wherein the brake pressure generating means for the wheels
of at least one axle are in a direct operative connection to the
brake pedal, and at least one electric machine is in an opera-
tive connection to at least one axle which, by applying an
electrically regenerative braking torque, can be used to con-
vertkinetic energy into electrical energy, wherein actuation or
closed-loop control takes place according to the above-de-
scribed method.

The invention also relates to the use of a brake system
according to the invention in a motor vehicle having an inter-
nal combustion engine.

BRIEF DESCRIPTION OF THE DRAWINGS

Further preferred embodiments can be found in the depen-
dent claims and the following description of an exemplary
embodiment with reference to figures, of which:

FIG. 1 shows a brake system for carrying out a method
according to the invention,

FIG. 2 shows a typical generator characteristic curve, and

FIG. 3 shows a diagram of the different dependence of the
intrinsic deceleration and regenerative deceleration on the
speed.
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FURTHER DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 shows a regenerative brake system which is suitable
for carrying out the method according to the invention. The
brake pedal 1 which is activated by the driver acts directly on
atandem master cylinder 2 which is operated with or without
auxiliary force. Said tandem master cylinder 2 builds up
pressure in two essentially identical brake circuits I and 11,
wherein these can be assigned to the wheels either on an axle
basis (front and rear) or else diagonally. The brake fluid flows
through isolating valves 3 and inlet valves 6 into the brake
cylinders 8 which apply a frictional braking force to the
wheels. If the outlet valves 7 are opened, brake fluid can be
discharged into the low-pressure accumulators 9. The hydrau-
lic pumps 5 permit a pressure built up which is independent of
the driver, wherein for this purpose the electronic switchover
valves 4 are opened and the isolating valves 3 are closed. On
one of the axles there is an electric generator 10 which permits
electrically regenerative braking.

By means of a suitable switching sequence which is
described below it is possible to make available a pedal sen-
sation which is pleasant for the driver even in the case of
regenerative braking processes. When the brake is activated,
the outlet valves 7 are firstly opened, after which the volume
displaced by the driver is taken up by the low-pressure accu-
mulators 9. The braking deceleration is made available here
by the generator. If the deceleration request by the driver
which is derived from the pedal position exceeds the maxi-
mum possible generator deceleration the outlet valves 7 are
closed. The pedal activation subsequently builds up pressure
in the brake cylinders 8, and the friction brakes make avail-
able the additionally required braking torque.

Owing to the direct operative connection between the
brake pedal and the brake cylinder, a reduction in pressure in
the brake cylinders is not readily possible since a reaction on
the brake pedal always takes place with a corresponding
adverse effect on the pedal sensation. Furthermore, the outlet
valves 7 usually cannot be finely regulated.

Basically, the method according to the invention can be
used even in brake systems with a directly hydraulically acti-
vated brake system and an electromechanically activated
brake system.

In FIG. 2, a typical characteristic curve of a generator is
shown as an unbroken line 21, wherein an essentially constant
generator power of S0 kW is assumed. A vehicle with such an
electric machine could be driven solely by said machine; if an
internal combustion engine is also present, the term fully
hybrid vehicle is referred to here. Below a limiting speed of
approximately 15 km/h, the deceleration of the generator
decreases strongly, for which reason in this speed range only
the friction brakes are actuated. Above the limiting speed, the
generator can at maximum apply a deceleration of

P

bgenmax = —

where P denotes the generator power, m denotes the
vehicle mass and v denotes the vehicle speed.

If'the driver starts a braking process at a speed of 100 km/h,
the generator can only make available a low regenerative
deceleration. In the case of strong braking to 20 km/h, the
applied deceleration follows the line 22 of short dashes if the
ratio of the braking decelerations between the friction brake
and the generator is kept constant. The efficiency level of the
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recuperation is lower than would be possible since then only
aportion of the generator deceleration which can be retrieved
at low speeds is used.

Itis therefore expedient to increase, as the speed decreases,
the requested regenerative deceleration until the limiting
speed of 15 km/h is reached. A particularly preferred proce-
dure is to request, as a function of the duration t of the braking
process, an additional generator deceleration b, ;, of

baa=at,

where a denotes a suitably selected constant. In the case of
a weak, that is to say long braking operation to 20 km/h, the
dashed line 24 would be obtained. This means a significantly
increased efficiency level of the recuperation with moderate
expenditure in terms of open-loop or closed-loop control. If
the driver brakes more strongly, as a result of which a reduc-
tion in the speed to 20 km/h therefore takes place in a rela-
tively short time, the applied deceleration follows the dot-
dashed line 23. In the case of strong braking operations, the
efficiency level of the recuperation therefore decreases
strongly.

Since the driver primarily notices a relative additional
deceleration, it is therefore particularly advantageous to
select the additionally requested generator decelerationb,,,,,,
as a function of the change in speed which has taken place
since the start of the braking process,

Destra=Aexira (Vo Veuwrrend)s

wherea,_,,,,, denotes a suitably selected constant, v, denotes
the vehicle speed at the start of the braking processandv,_,,,.......
denotes the instantaneous vehicle speed. As a result, a con-
tinuously high efficiency level of the recuperation is achieved
independently of the strength of the brake pedal activation.
Restrictions occur only when low friction values of the road-
way surface are present since the intervention of driving
stability controllers such as ABS or ESP on principle cause
the generator to switch off.

A requested additional deceleration must not be too strong
here since otherwise the pedal sensation of the driver is
adversely affected; a braking force which is increased while
the pedal position remains the same does not correspond to
the behavior known from conventional brake systems. In
driving trials, it has become apparent that a deceleration of
0.05 g (that is to say 5% of the acceleration due to gravity) is
still not felt to be unpleasant by the driver.

Even without activation of the brakes, an intrinsic decel-
eration of

b grag=asv+a v+ao,

acts on the vehicle and is described by means of the param-
eters a,, a; and a,, and is caused by wind resistance, rolling
resistance etc. Athigh speeds, the intrinsic deceleration due to
the wind resistance is significantly higher than at low speeds,
which is described by the v term. This reduction in the
intrinsic deceleration during a braking process can be com-
pensated by increasing the requested generator deceleration.
As a result, the efficiency level of the recuperation can be
increased without causing a braking sensation which is
unpleasant for the driver.

Inthe case of weak braking operations, the generator can in
principle make available the entire desired deceleration, with
the result that the efficiency level of the recuperation is fre-
quently already optimal. In order to make available a speed
dependence of the total deceleration which is uninfluenced by
the strength of the pedal activation, that is to say make avail-
able a consistent behavior of the brake system, it is expedi-
ently also possible then to request an increased generator
deceleration.
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With respect to control of the regenerative braking process
which is as simple as possible, it is advantageous to define for
the compensation of the reduced intrinsic deceleration and
the additionally requested regenerative deceleration a for-
mula which is evaluated for performing open-loop or closed-
loop control of the requested regenerative deceleration. An
example of a corresponding formula is specified below.

The requested regenerative deceleration b, .., cannot
be greater than the generator deceleration which increases
with decreasing speed:

d brequexred
_ _TeaHese? o _
dv

dbgenmac _ P

dv mv?

At the same time, the requested regenerative deceleration
must at least compensate a change in the intrinsic decelera-
tion in order to make available appropriately increased energy
recovery:

Abroesied b
bt Abireg

dv dv

It is advantageous to add an additional constant a,,,,, since
this permits a further increase in the efficiency level of the
recuperation.

FIG. 3a) shows the speed-dependent change in the term
relating to the generator deceleration as a line 31 and that in
the term relating to the intrinsic deceleration as a line 32,
wherein here the additional constant has been included. In the
case of a speed v,,,,,.iron the tWo curves intersect:

P

> =282 Viransition + Q1 + Qextra

my, iti
transition

This speed depends only on variables which are measured
by the manufacturer of the vehicle or are defined in the con-
ception phase, for this reason, v,,,,..., can be calculated
before the start of the series fabrication using known methods.

If it is taken into account that in each case the lower of the
two lines from FIG. 3a) is relevant, the formula can be deter-
mined for the regenerative deceleration which is to be addi-
tionally requested:

d bre uested
et = | 2 4y = 1) - f o)
vo dv
where

P

my

(V = Viransition)

fw= 2 2
Ay (V2 ciion — V2) +
MY rarsition 2( transition )

(a1 + Gextra ) Viransition — V)

(V < Viransition)

FIG. 3b) illustrates the maximum deceleration 33 applied
by the generator, the intrinsic deceleration of the vehicle 34
and the profile of f(v) 35. While at high speeds the available
regenerative deceleration is used to an optimum degree, this
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can take place only to a restricted degree at low speeds with-
out adversely affecting the braking behavior in a way which is
unpleasant for the driver.

The formulaforb, ... is preferably stored in the control
unit with the result that during the journey only the vehicle
speed v, at the start of the braking and the instantaneous
vehicle speed v have to be determined. Expediently, a value of
approximately 0.1 g per 100 km/h is defined for a__,,,,. Com-
pared to braking without an additional request, the efficiency
level of the recuperation is significantly increased without
reducing the driving comfort.

While the above description constitutes the preferred
embodiment of the present invention, it will be appreciated
that the invention is susceptible to modification, variation and
change without departing from the proper scope and fair
meaning of the accompanying claims.

The invention claimed is:
1. A method in which open or closed-loop control of a
motor vehicle brake system of a motor vehicle is carried out
which comprises the steps of}
providing friction brakes on the wheels of at least a first
axle of one or more axles, providing brake pressure
generating means for the wheels of at least the first axle
arranged in an operative connection to a brake pedal, the
brake pressure generating means used to provide a brak-
ing force of the friction brakes on the wheels of at least
the first axle of the one or more axles;
providing at least one electrical machine in an operative
connection to at least the first axle of the one or more
axles which can be used by applying an electrically
regenerative braking torque in a braking process for
converting kinetic energy of the vehicle into electrical
energy thereby providing recuperation, in thatin order to
raise the efficiency level of the recuperation, increasing
regenerative deceleration resulting from the regenera-
tive braking torque in the case of an unchanged position
of the brake pedal or force applied to the brake pedal;

wherein during the braking process and as the regenerative
deceleration is increased beyond an amount correspond-
ing to a position of the brake pedal or a force applied to
the brake pedal, the regenerative deceleration is
increased in such a way that the braking force of the
friction brakes is kept constant; and

increasing an overall braking force of the vehicle beyond

what is requested by the driver.

2. The method as claimed in claim 1 wherein a decrease in
the deceleration of the vehicle is at least compensated by
increasing the regenerative deceleration.

3. The method as claimed in claim 1, wherein the addition-
ally requested regenerative deceleration is selected as a func-
tion of the speed of the vehicle at the start of the braking
process.

4. The method as claimed in claim 1 wherein the addition-
ally requested regenerative deceleration is adapted continu-
ously or quasi-continuously during the braking process.

5. The method as claimed in claim 1, wherein the addition-
ally requested regenerative deceleration is selected in propor-
tion to the change in speed of the vehicle since the start of the
braking process.

6. A method in which open or closed-loop control of a
motor vehicle brake system of a motor vehicle is carried out
which comprises the steps of:

providing friction brakes on the wheels of at least a first

axle of one or more axles, providing brake pressure
generating means for the wheels of at least the first axle
arranged in direct operative connection to a brake pedal;
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providing at least one electrical machine in an operative
connection to at least the first axle of the one or more
axles which can be used by applying an electrically
regenerative braking torque in a braking process for
converting kinetic energy of the vehicle into electrical
energy thereby providing recuperation, in that in order to
raise the efficiency level of the recuperation, increasing
regenerative deceleration resulting from the regenera-
tive braking torque in the case of an unchanged position
of the brake pedal or force applied to the brake pedal;

wherein as a speed of the vehicle decreases, requesting a

greater regenerative deceleration, wherein deceleration
provided by the friction brakes is correspondingly
reduced;

wherein the additionally requested regenerative decelera-

tion is selected in proportion to a change in speed of the
vehicle since the start of the braking process;

wherein a proportionality constant for the regenerative

deceleration is approximate 0.05 g to approximately 0.2
g per 100 km/h.

7. The method as claimed in claim 1 wherein the addition-
ally requested regenerative deceleration is selected as a func-
tion of the deceleration at the start of the braking process.

8. The method as claimed in claim 1 wherein the addition-
ally requested regenerative deceleration is selected as a func-
tion of the duration of the braking process.

9. The method as claimed in claim 1 further comprising
checking the stability of the driving state of the vehicle by
evaluating at least one of wheel speed information, accelera-
tion information, and yaw rate sensor information, and when
a stable driving state of the vehicle is present, wherein the
electrically regenerative braking torque at at least the first
axle in an operative connection with the electric machine is
controlled in such a way that the electrically regenerative
braking torque is greater than a braking torque of the friction
brakes present at at least the first axle of the one or more axles
braked only with the friction brakes.

10. The method as claimed in claim 9, wherein when the
stable driving state is present, a braking torque at a regenera-
tively braked rear axle is set up to 15% higher than corre-
sponds to the fraction of the braking torque at a front axle
which is to be applied according to an ideal braking force
distribution.

11. A motor vehicle brake system for a motor vehicle
comprising friction brakes at the wheels of at least a first axle
of'one or more axles, brake pressure generating means for the
wheels of at least the first axle arranged in a direct operative
connection to a brake pedal, and at least one electric machine
in an operative connection to the at least first axle of the one
or more axles which, by applying an electrically regenerative
braking torque, can be used to convert kinetic energy of the
vehicle into electrical energy thereby providing recuperation,
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in that actuation or closed-loop control takes place the brake
system configured to raise the efficiency level of the recupera-
tion by increasing regenerative deceleration resulting from
the regenerative braking torque in the case of an unchanged
position of the brake pedal or force applied to the brake pedal;
wherein the brake pressure generating means produces
braking force of the friction brakes, and the braking
force of the friction brake is kept constant in response to
increasing regenerative deceleration resulting from the
regenerative braking torque in the case of the unchanged
position of the pedal or force applied to the brake pedal;

and

wherein an overall braking force of the vehicle is increased

beyond what is requested by the driver.
12. The brake system as claimed in claim 11 wherein the
motor vehicle having an internal combustion engine.
13. The method of claim 1, wherein the one or more axles
comprises at least the first axle and a second axle, the braking
force of the friction brakes is produced on the wheels of the
first and second axles, and the electrically regenerative brak-
ing torque is produced on the wheels of at least the first axle.
14. A method in which open or closed-loop control of a
motor vehicle brake system of a motor vehicle is carried out
which comprises the steps of:
providing friction brakes on the wheels of at least a first
axle of one or more axles, providing brake pressure
generating means for the wheels of at least the first axle
arranged in an operative connection to a brake pedal, the
brake pressure generating means used to provide a brak-
ing force of the friction brakes on the wheels of at least
the first axle of the one or more axles;
providing at least one electrical machine in an operative
connection to at least the first axle of the one or more
axles which can be used by applying an electrically
regenerative braking torque in a braking process for
converting kinetic energy of the vehicle into electrical
energy thereby providing recuperation, in thatin order to
raise the efficiency level of the recuperation, increasing
regenerative deceleration resulting from the regenera-
tive braking torque in the case of an unchanged position
of the brake pedal or force applied to the brake pedal;

wherein during the braking process and as the regenerative
deceleration is increased beyond an amount correspond-
ing to a position of the brake pedal or a force applied to
the brake pedal, the regenerative deceleration is
increased in such a way that the braking force of the
friction brakes is kept constant; and

wherein an overall braking force of the vehicle including a

braking force from the regenerative braking torque and
the braking force of the friction brakes exceeds a braking
force requested by the driver via the brake pedal.
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